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(54) LIQUID CRYSTAL PROJECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control a screen image to be at arbitrary 
brightness by adjusting the brightness of a projected image, based on zoom 
ratio data on the basis of the zooming operation command of a liquid crystal 
projector zoom lens. 

SOLUTION: A control part 18 is provided with a brightness control mode 
program-inputted within a system memory 1 9 in advance and controlling so 
as to avoid change in brightness even if a zoom ratio is changed. When a 
mode is operate-inputted from an operation part 17, the part 18 gives a 
control command to change brightness which is proportional to the zoom 
ratio to a brightness control part 7. When the control command is received, 
the part 7 lowers the starting point of brightness to about 1/2. Next, a 
brightness adjuster 6 is controlled to vary the brightness in proportion to 
the zoom ratio data from the control part 15. Thereby, a light quantity 
projected from the surface part of an LCD 13 is increased/reduced in 
proportion to the zoom ratio. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Condense the light from the light source in a condensing optical department, and light 
modulation is carried out by LCD (liquid crystal display component) which has the light valve function 
changed and driven with an input picture signal. In the liquid crystal projector which carries out an 
amplification output in the incident light faculty which has a zoom lens and a zoom actuation mechanism, 
and carries out the display output of the projection image on a screen The zoom actuator which does 
the electric drive of said zoom actuation mechanism, and the zoom control section which controls said 
zoom actuator based on zoom operator command, The contrast regulator which has the control terminal 
which adjusts the contrast of said said projection image, The brightness controller which has the control 
terminal which adjusts the brightness (brightness of a screen) of said projection image, The brightness 
control section which controls a brightness regulator based on the zoom ratio data from said zoom 
control section, It is based on the actuation input of the control unit which operates said zoom ratio, 
brightness adjustment, etc., and said control unit. Said zoom control section, It constitutes from a 
control section which takes out a control command to a brightness control section etc. to said control 
unit The brightness control mode by which **** also controls the brightness of a projection image for a 
zoom ratio to arbitration is established. Said brightness control section The liquid crystal projector 
characterized by controlling said brightness regulator so that it may become the brightness proportional 
to the zoom ratio data from said zoom control section at the time of this operation mode. 
[Claim 2] Said brightness control section by the brightness controller which controls a brightness 
regulator, and the control command from said control unit The mode selector which chooses the control 
mode and the control signal of said brightness controller, It constitutes from a fixed voltage source for 
fixed modes, and a proportion computing element which carries out the operation output of the control 
voltage proportional to the zoom ratio data from said zoom control section for brightness proportion 
modes. Said mode selector as said brightness controller input Usually, the liquid crystal projector 
according to claim 1 characterized by choosing said fixed voltage source and choosing said proportion 
computing-element output at the time of brightness proportion mode. 

[Claim 3] Said brightness control section by the brightness controller which controls a brightness 
regulator, and the control command from said control unit The mode selector which chooses the control 
mode and the control signal of said brightness controller, It constitutes from a fixed voltage source for 
fixed modes, and a square computing element which carries out the operation output of the control 
voltage of square of the zoom ratio data from said zoom control section for square modes. Said mode 
selector The liquid crystal projector according to claim 1 characterized by choosing said fixed voltage 
source and usually choosing said square computing-element output as said brightness controller input at 
the time of square mode. 

[Claim 4] Said brightness control section by the brightness controller which controls a brightness 
regulator, and the control command from said control unit The mode selector which chooses the control 
mode and the control signal of said brightness controller, It constitutes from a fourth power computing 
element which carries out the operation output of the control voltage of the fourth power of the zoom 
ratio data from said zoom control section for the modes the fourth power with the fixed voltage source 
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for fixed modes. Said mode selector The liquid crystal projector according to claim 1 characterized by 
choosing said fixed voltage source and usually choosing a computing-element output said fourth power 
as said brightness controller input at the time of the fourth power mode. 

[Claim 5] Said brightness control section by the brightness controller which controls a brightness 
regulator, and the control command from said control unit The mode selector which chooses the control 
mode and the control signal of said brightness controller, The function memory which has memorized 
the fixed voltage source, and the operation function and parameter for fixed modes, The zoom ratio data 
from said zoom control section for function modes are constituted from a function computing element 
which carries out a function operation output based on the function from said function memory. Said 
mode selector The liquid crystal projector according to claim 1 characterized by choosing said fixed 
voltage source and usually choosing said function computing-element output as said brightness 
controller input at the time of function mode. 

[Claim 6] Claims 2, 3, and 4 characterized by constituting the control mode of said brightness control 
section in fixed mode, and proportion mode, square mode, the fourth power mode or function mode, or a 
liquid crystal projector given in 5. 

[Claim 7] The liquid crystal projector according to claim 1 characterized by controlling said contrast 
regulator so that additional installation of a control terminal and the contrast control section which 
controls a contrast regulator based on the zoom ratio data from said zoom control section may be 
carried out at said contrast regulator and it may become the contrast proportional to the zoom ratio 
data from said zoom control section. 

[Claim 8] The level detector which detects a control terminal and said input picture signal level to said 
contrast regulator, The amendment computing element which carries out the amendment operation 
output of the level disregard level by detecting-signal classification of said level detector, Additional 
installation of the contrast control section which controls a contrast regulator based on the combination 
data of the zoom ratio data from said zoom control section and said amendment computing-element 
output is carried out. The liquid crystal projector according to claim 1 characterized by controlling said 
contrast regulator so that it may become the contrast proportional to the value which carried out the 
amendment operation of the zoom ratio data from said zoom control section on input picture signal level. 
[Claim 9] The liquid crystal projector according to claim 8 characterized by using said level detector as 
the level detector of an average-value detection mold. 

[Claim 10] The liquid crystal projector according to claim 8 characterized by using said level detector as 
the level detector of a peak value detection mold. 

[Claim 1 1] The liquid crystal projector according to claim 1 characterized by detecting the amount of 
conversion of the zoom actuation mechanism in which carried out additional installation of the zoom 
detector which detects the amount of conversion of the zoom lens actuation mechanism in said incident 
light faculty, and said zoom actuator did the actuation output to said zoom control section, and 
considering as the zoom ratio output of this zoom control section at it. 

[Claim 12] The liquid crystal projector according to claim 11 characterized by using said zoom detector 
as the revolution detector which detects the rotation of the zoom adjustment driving shaft of said zoom 
lens etc., and carrying out the operation output of the zoom ratio from said rotation. 
[Claim 13] The liquid crystal projector according to claim 11 characterized by using said zoom detector 
as the straight-line detector which detects straight-line movement magnitude, such as a zoom 
adjustment shaft of said zoom lens, and carrying out the operation output of the zoom ratio from said 
straight-line movement magnitude. 

[Claim 14] Condense the output light from the light source in a condensing optical department, and light 
modulation is carried out by LCD which has the light valve function changed and driven with an input 
picture signal. In the liquid crystal display which carries out an amplification output in the incident light 
faculty which has a zoom lens and a zoom actuation mechanism, and carries out the display output of 
the projection image on a screen The zoom actuator which does the electric drive of said zoom 
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actuation mechanism, and the zoom control section which controls said zoom actuator based on zoom 
operator command, With the lamp actuator which does actuation control of the power supplied to said 
lamp the lamp of high-intensity-discharge molds, such as said metal halide lamp for the light sources, 
and based on the rate data of a zoom ratio from said zoom control section It is based on the actuation 
input of the control unit which operates said zoom ratio, brightness adjustment, etc., and said control 
unit. Said zoom control section, It constitutes from a control section which takes out a control 
command to a lamp actuator etc., and the brightness control mode to which **** also carries out 
arbitration control of the brightness of a projection image for the rate of a zoom ratio is prepared in said 
control unit. Said lamp actuator The liquid crystal projector characterized by controlling the brightness 
of said lamp so that it may become the lamp brightness proportional to the zoom ratio data from said 
zoom control section at the time of this control mode. 

[Claim 15] By the lamp output section which carries out the control output of the power which supplies 
said lamp actuator to said lamp by the control input, the ramp-control machine which controls the input 
of said lamp output section, and the control command from said control unit The mode selector which 
chooses the control mode and the control signal of said ramp-control machine, It constitutes from a 
fixed voltage source for fixed modes, and a proportion computing element which carries out the 
operation output of the control voltage proportional to the zoom ratio data from said zoom control 
section for brightness proportion modes. Said mode selector The liquid crystal projector according to 
claim 14 characterized by choosing said fixed voltage source and usually choosing said proportion 
computing-element output as said ramp-control machine input at the time of brightness proportion 
mode. 

[Claim 16] By the lamp output section which carries out the control output of the power which supplies 
said lamp actuator to said lamp by the control input, the ramp-control machine which controls the input 
of said lamp output section, and the control command from said control unit The mode selector which 
chooses the control mode and the control signal of said ramp-control machine, The control voltage 
proportional to the fixed voltage source for fixed modes and square of the zoom ratio data from said 
zoom control section for brightness square modes is constituted from a square computing element 
which carries out an operation output. Said mode selector The liquid crystal projector according to claim 
14 characterized by choosing said fixed voltage source and usually choosing said square computing- 
element output as said ramp-control machine input at the time of brightness square mode. 
[Claim 17] By the lamp output section which carries out the control output of the power which supplies 
said lamp actuator to said lamp by the control input, the ramp-control machine which controls the input 
of said lamp output section, and the control command from said control unit The mode selector which 
chooses the control mode and the control signal of said ramp-control machine, The control voltage 
proportional to the fourth power of the zoom ratio data from the fixed voltage source for fixed modes 
and said zoom control section for the fourth power modes of brightness is constituted from a fourth 
power computing element which carries out an operation output. Said mode selector The liquid crystal 
projector according to claim 14 characterized by choosing said fixed voltage source and usually choosing 
a computing-element output said fourth power as said ramp-control machine input at the time of the 
fourth power mode of brightness. 

[Claim 18] By the lamp output section which carries out the control output of the power which supplies 
said lamp actuator to said lamp by the control input, the ramp-control machine which controls the input 
of said lamp output section, and the control command from said control unit The mode selector which 
chooses the control mode and the control signal of said ramp-control machine, The function memory 
which has memorized the fixed voltage source, and the operation function and parameter for fixed 
modes, The zoom ratio data from said zoom control section for function modes are constituted from a 
function computing element which carries out a function operation output based on the function from 
said function memory. Said mode selector The liquid crystal projector according to claim 14 
characterized by choosing said fixed voltage source and usually choosing said function computing- 
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element output as said ramp-control machine input at the time of function mode. 

[Claim 19] Claims 15, 16, and 17 characterized for constituting the control mode of said ramp-control 

machine from combination in fixed mode, proportion mode and square mode, the fourth power mode, or 

two or more modes in function mode by things, or a liquid crystal projector given in 18. 

[Claim 20] The liquid crystal projector according to claim 14 characterized by using said lamp output 

section as the current control mold amplifier or current control device which controls the control output 

current. 

[Claim 21] the brightness detector which detects the brightness of said lamp to said lamp actuator, A/D 
(Analog Digital Converter) which changes into digital data the analog value which said brightness 
detector detected, and these data and the zoom ratio data from said zoom control section — a 
comparison operation — carrying out — difference — the comparison-operation machine which carries 
out the operation output of the value — additional installation — carrying out — this — difference — 
the liquid crystal projector according to claim 14 characterized by feeding back a value to a ramp- 
control machine. 

[Claim 22] The liquid crystal projector according to claim 21 characterized by making said brightness 
detector into the detection means by the photodiode. 

[Claim 23] The liquid crystal projector according to claim 21 characterized by making said brightness 
detector into the detection means by the photo transistor. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Even if it changes the ratio of a zoom lens, the brightness of a screen image is 

involved in a liquid crystal projector controllable to arbitration. 

[0002] 

[Description of the Prior Art] In the liquid crystal projector of the conventional technique, the zoom lens 
is installed in the incident light faculty in order to secure the distance of a liquid crystal projector and a 
screen, and consistency with screen size. If the zoom ratio of a zoom lens is changed, the brightness of 
the one side screen image which carries out zooming of the screen size in proportion to this zoom ratio 
will change by the squared ratio of 1 of a zoom ratio. Since the quantity of light of a projection area is 
fixed, a screen image becomes the brightness in inverse proportion to twice [ square ] as many screen 
surface ratio as a zoom ratio. When carrying out the enlarged display of the specific scene, the 
presentation is performed using the zoom lens. It is the assumption to which a spacecraft navigates 
toward the sun as an example of this enlarged display, and the diameter should increase and, as for the 
sun when a spacecraft reaches one half of the distance of the sun from a current point, brightness 
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should increase 4 times. On the other hand, although the diameter of the solar image on a screen will 
double in a liquitl crystal projector if a zoom ratio is doubled, the brightness becomes a presentation 
which is set to one fourth and is different from presence or data. As the 2nd example, in spite of 
wanting to keep brightness almost constant in the case of the enlarged display of the flame of a candle, 
troubles, such as becoming the squared brightness of 1 of the rate of a zoom ratio, occur. 
[0003] 

[Problem(s) to be Solved by the Invention] In view of said trouble, this invention aims at the proposal of 
a controllable liquid crystal projector to the screen brightness of arbitration using the zoom ratio data of 
a liquid crystal projector zoom lens. 
[0004] 

[Means for Solving the Problem] It constitutes from the zoom actuator which does the electric drive of 
the zoom actuation mechanism, the zoom control section which controls a zoom actuator based on 
zoom operator command, the brightness controller which has the control terminal which adjusts the 
brightness of a projection image, a brightness control section which controls a brightness regulator 
based on the zoom ratio data from a zoom control section, a control unit which operates a zoom ratio, 
brightness adjustment, etc., and a control section which issues control commands, such as a zoom 
control section and a brightness control section, based on the actuation input of a control unit. 
[0005] Furthermore, the brightness controller which controls a brightness regulator for a brightness 
control section, and the control command from said control unit constitute from the mode selector 
which chooses the control mode and the control signal of a brightness controller, the fixed voltage 
source for fixed modes, and the proportion computing element which carries out the operation output of 
the control voltage proportional to the zoom ratio data from said zoom control section for brightness 
proportion modes. 

[0006] Furthermore, the brightness controller which controls a brightness regulator for a brightness 
control section, and the control command from a control unit constitute from the mode selector which 
chooses the control mode and the control signal of a brightness controller, the fixed voltage source for 
fixed modes, and the square computing element which carries out the operation output of the control 
voltage of square of the zoom ratio data from said zoom control section for square modes. 
[0007] Furthermore, the brightness controller which controls a brightness regulator for a brightness 
control section, and the control command from a control unit constitute from the fourth power 
computing element which carries out the operation output of the control voltage of the fourth power of 
the zoom ratio data from said zoom control section for the modes the fourth power with the mode 
selector which chooses the control mode and the control signal of a brightness controller, and the fixed 
voltage source for fixed modes. 

[0008] Furthermore, the brightness controller which controls a brightness regulator for a brightness 
control section, and the control command from a control unit constitute the zoom ratio data from the 
mode selector which chooses the control mode and the control signal of a brightness controller, the 
fixed voltage source for fixed modes, the function memory which has memorized the operation function 
and the parameter, and said zoom control section for function modes from the function computing 
element which carries out a function operation output based on the function from said function memory. 
Furthermore, the control mode of a brightness control section consists of combination in fixed mode and 
two or more modes, such as proportion mode, square mode, the fourth power mode, or function mode. 
[0009] Furthermore, additional installation of the contrast control section which controls a contrast 
regulator to a contrast regulator based on a control terminal and the zoom ratio data from a zoom 
control section is carried out. Furthermore, additional installation of the contrast control section which 
controls a contrast regulator to a contrast regulator based on a control terminal, the level detector 
which detects input picture signal level, the amendment computing element which carries out the 
amendment operation output of the level disregard level by detecting-signal classification of a level 
detector, the rate data of a zoom ratio from a zoom control section, and the combination data of an 
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amendment computing-element output is carried out. Furthermore, let a level detector be the level 
detector of an average-value detection mold, or the level detector of a peak value detection mold. 
[0010] Furthermore, additional installation of the zoom detector which detects the amount of conversion 
of the zoom actuation mechanism which is in a zoom control section at an incident light faculty is 
carried out. Furthermore, it considers as the straight-line detector which detects straight-line 
movement magnitude, such as a revolution detector which detects the rotation of the zoom adjustment 
driving shaft of said zoom lens etc. for a zoom detector, or a zoom adjustment shaft of a zoom lens. 
[0011] Furthermore, it constitutes from the zoom actuator which does the electric drive of the zoom 
actuation mechanism, the zoom control section which controls said zoom actuator based on zoom 
operator command, the lamp of high-intensity-discharge molds, such as a metal halide lamp for the light 
sources, a lamp actuator which does actuation control of the power supplied to a lamp based on the 
zoom ratio data from a zoom control section, a control unit which operates a zoom ratio, brightness 
adjustment, etc., and a control section which issues control commands, such as a zoom control section 
and a lamp actuator, based on the actuation input of a control unit. 

[0012] Furthermore, the lamp output section which carries out the control output of the power which 
supplies a lamp actuator to a lamp by the control input, the ramp-control machine which controls the 
input of the lamp output section, and the control command from a control unit constitute from the mode 
selector which chooses the control mode and the control signal of a ramp-control machine, the fixed 
voltage source for fixed modes, and the proportion computing element which carries out the operation 
output of the control voltage proportional to the zoom ratio data from said zoom control section for 
brightness proportion modes. 

[0013] By furthermore, the lamp output section which carries out the control output of the power which 
supplies a lamp actuator to a lamp by the control input, the ramp-control machine which controls the 
input of the lamp output section, and the control command from a control unit The control voltage 
proportional to the mode selector which chooses the control mode and the control signal of a ramp- 
control machine, the fixed voltage source for fixed modes, and square of the zoom ratio data from said 
zoom control section for brightness square modes consists of square computing elements which carry 
out an operation output. 

[0014] Furthermore, the lamp output section which carries out the control output of the power which 
supplies a lamp actuator to a lamp by the control input, the ramp-control machine which controls the 
input of the lamp output section, and the control command from a control unit constitute the control 
voltage proportional to the fourth power of the zoom ratio data from the mode selector which chooses 
the control mode and the control signal of a ramp-control machine, the fixed voltage source for fixed 
modes, and said zoom control section for the fourth power modes of brightness from the fourth power 
computing element which carries out an operation output. By furthermore, the lamp output section 
which carries out the control output of the power which supplies a lamp actuator to a lamp by the 
control input, the ramp-control machine which controls the input of the lamp output section, and the 
control command from a control unit The mode selector which chooses the control mode and the 
control signal of a ramp-control machine, The zoom ratio data from the function memory which has 
memorized the fixed voltage source, and the operation function and parameter for fixed modes, and said 
zoom control section for function modes consist of function computing elements which carry out a 
function operation output based on the function from function memory. Furthermore, the control mode 
of a ramp-control machine consists of combination in fixed mode and two or more modes, such as 
proportion mode, fourth power mode of square mode, or function mode. Furthermore, let the lamp output 
section be the current control mold amplifier or current control unit which controls the control output 
current. 

[0015] furthermore, the brightness detector which detects the brightness of a lamp to a lamp actuator, 
A/D which changes into digital data the analog value which the brightness detector detected, and these 
data and the zoom ratio data from a zoom control section — a comparison operation — carrying out — 
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difference — additional installation of the comparison-operation machine which carries out the 
operation outpift of the value is carried out. Furthermore, let a photodiode into a detection means and 
let a photo transistor be a detection means for a brightness detector. 
[0016] 

[Embodiment of the Invention] The brightness control mode by which the rate of a zoom ratio is 
controlled to a control unit, and **** also controls the brightness of a projection image to arbitration is 
established, and a brightness control section controls a brightness regulator to become the brightness 
proportional to the zoom ratio data from a zoom control section at the time of this control mode. 
Furthermore, a mode selector chooses a proportion computing-element output, a square computing- 
element output, a fourth power computing-element output, or a function computing-element output as a 
brightness controller input at the time of the brightness control mode. Furthermore, a contrast regulator 
is controlled to become the contrast proportional to the zoom ratio data from a zoom control section. 
[0017] Furthermore, the brightness control mode by which a zoom ratio is controlled to a control unit 
and **** also controls the brightness of a projection image to arbitration is established, and a lamp 
actuator controls the brightness of a lamp to become the lamp brightness proportional to the zoom ratio 
data from a zoom control section at the time of this control mode. Furthermore, a mode selector 
chooses a proportion computing-element output, a square computing-element output, a fourth power 
computing-element output, or a function computing-element output as a brightness controller input at 
the time of the brightness control mode. 
[0018] 

[Example] The important section block diagram of the 1st example of the liquid crystal projector 
according [ drawing 1 ] to this invention, the important section block diagram of the 2nd example of the 
liquid crystal projector according [ drawing 2 ] to this invention, the important section block diagram of 
the 3rd example of the liquid crystal projector according [ drawing 3 ] to this invention, the important 
section block diagram of the various brightness control sections according [ drawing 4 ] to this invention, 
and drawing 5 are the important section block diagrams of the various lamp actuators by this invention. 
In drawing 1 , it separates into a Y signal (luminance signal) and C signal (color signal) in the Y-C 
separation section 2, and input standard color-television signal 1a is changed into the color signal of 
RGB in a matrix circuit 3. The selection input of input RGB code 1 and said standard color-television 
signal from a computer etc. is carried out by SW(switching circuit) 4. Contrast adjustment is carried out 
with the contrast regulator 5, brightness (brightness) adjustment is further carried out with the 
brightness regulator 6, and the RGB code by which the selection input was carried out is inputted into a 
converter 8. a converter 8 — the gradation processing for a LCD display, and a scanning-line method — 
since — transform processing required for matrix type De Dis Rey displays, such as convert processing 
to a matrix type and scan frequency transform processing, etc. is performed. An actuator 9 does an 
actuation output by considering converter 9 output as an input at LCD 13. Liquid crystal projector 
optical system is explained. The light from the high brightness light sources 11, such as a metal halide 
lamp, is changed into a parallel ray in the condensing optical departments 12, such as a condenser lens 
and a splitter, and carries out incidence from a simple substance or the tooth-back section of two or 
more LCD. In LCD 13, light modulation is carried out by the light valve function of LCD for every color, 
and outgoing radiation is carried out as each colored ray from the front section. Amplification projection 
of the beam of light by which outgoing radiation was carried out is carried out at the reflector or tooth 
back of a screen 20 through the incident light faculties 14, such as a zoom lens. Power-source 
actuation of said light source 1 1 is done by the lamp actuator 10. 

[0019] Focus control, zoom ratio adjustment, etc. are performed by revolution of the drive motor which 
is not illustrating the zoom lens of the incident light faculty 14 with the driving signal of the zoom 
actuator 16. As for zoom ratio adjustment, a control section 18 takes out the rise of a zoom, or the 
control command of a down to the zoom control section 15 by the operator actuation input from a 
control unit 17. Based on this control command, the zoom control section 15 carries out the actuation 
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output of the control output signal by zoom actuator 16 course at a drive motor so that it may become 
a predetermined zoom ratio. 

[0020] Explanation of the addition part in connection with this invention is continued below. The zoom 
control section 15 outputs zoom ratio data to the brightness control section 7 while outputting said 
control output signal. The control section 18 has the brightness control mode controlled so that 
brightness does not change, even if it changes the zoom ratio by which the program input is beforehand 
carried out into the system memory 19. If the actuation input of this mode is carried out from a control 
unit 17, a control section 18 will issue a control command to the brightness control section 7 so that 
brei DONESU may be changed in proportion to a zoom ratio. The brightness control section 7 will lower 
the origin of brightness to about 1/2, if this control command is received. Subsequently, in order to 
control the brightness regulator 6 so that brightness changes in proportion to the zoom ratio data from 
the zoom control section 15, the quantity of light on which it is projected from the LCD13 surface 
section is fluctuated in proportion to a zoom ratio. Consequently, the brightness on a screen is 
maintained at phase murder and regularity by control of the brightness control section 7 in the physical 
change by the zoom ratio. About 1/2 having lowered aims the origin of brightness at dynamic range 
reservation of brightness control. 

[0021] Drawing 4 (b) shows the 1st example of a brightness control section. The brightness control 
section 7 consists of 7d of proportion computing elements which calculate mode selection section 7b 
which chooses brightness controller 7a which carries out adjustment control of the brightness regulator 
6, and the normal mode of brightness regularity of the control mode and the proportion mode of 
proportion in a zoom ratio by the control command from a control section 18, fixed electrical-potential- 
difference section 7C, and the output proportional to a zoom ratio. In normal mode, in order that mode- 
selector 7b may choose fixed electrical-potential-difference section 7c as an input of brightness 
controller 7a, the brightness of a brightness regulator output serves as a fixed value regardless of a 
zoom ratio. On the other hand, in proportion mode, in order to choose 7d of proportion computing 
elements as an input of brightness controller 7a, the brightness of a brightness regulator output serves 
as a value proportional to a zoom ratio. If a zoom ratio becomes twice, similarly a brightness regulator 
output will double, the brightness on a screen will fall to the 1/2 twice as many root as this, but when a 
brightness regulator output is immobilization, compared with the brightness on this screen falling by 1/4 
time, a twice as many root [ as this ] improvement effect is seen. 

[0022] (**) and (Ha) show the 2nd and 3rd examples of a brightness control section. It transposed to 7f 
of fourth power computing elements which carry out the operation output of square computing-element 
7e which carries out the operation output of the square control voltage of zoom ratio data for 7d of 
proportion computing elements of said 1 st example, and the fourth power control voltage of zoom ratio 
data. In the 2nd example, at the time of square mode, the brightness of a brightness regulator output 
becomes twice [ square ] a zoom ratio, and the brightness on a screen does not change. In the 3rd 
example; at the time of the fourth power mode, the brightness of a brightness regulator output doubles 
the fourth power of a zoom ratio, and the brightness on a screen becomes twice. Thereby, it can fix 
proportionally [ dilation ratio ] in **, and brightness on the screen at the time of the amplification zoom 
which had become a problem conventionally can also be made bright. 

[0023] (d) was transposed to 7g of function computing elements which carry out the operation output of 
the proportion computing-element 7b of said 1 st example with the function memorized by zoom ratio 
data and this function memory with function memory 7h which is making the operation function and the 
parameter memorize. The function of the arbitration suitable for the object and the display effectiveness 
of a presentation can be set up. 

[0024] In drawing 2 , additional installation of the contrast control-section 5a was carried out at the 
contrast regulator 6 in order to assist the above-mentioned brightness control function. Contrast 
control-section 5a performed proportional control of contrast based on zoom ratio data and the image 
level data which detected the input image by level detector 5b, and performed amendment operations, 
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such as gamma amendment, by amendment computing-element 5c, and has assisted the brightness 
control function. Moreover, the method of level detector 5b is chosen according to the property of the 
screen as f or which a means to detect the average level of a screen, and the means which carries out 
peak value detection in a screen carry out a presentation. 

[0025] The drive of the zoom lens generally used for a liquid crystal projector is driven by the DC motor 
etc., and actuation control of this motor is ON/OFF control of a supply power source. For this reason, it 
becomes difficult to detect the zoom ratio of a zoom lens to accuracy. Zoom detector 15a It prepared in 
order to detect the actual amount of motions of a zoom lens. The output data from the zoom detector 
15 are outputted as zoom ratio data of the zoom control section 15. Zoom detector 15a Corresponding 
to the class of drive of a zoom lens, the straight-line detector which detects straight-line movement 
magnitude, such as a revolution detector which detects the rotation of the zoom adjustment driving 
shaft of a zoom lens etc., or a zoom adjustment shaft of a zoom lens, is chosen. 
[0026] We decided that drawing 3 shows the 3rd example of a liquid crystal projector, changes the 
brightness control means on a screen to the brightness controller 6 and the contrast controller 5, and 
the brightness of a lamp 1 1 is controlled by the direct lamp actuator 10. The brightness on a screen 
carries out the control means of the brightness of the lamp of high-intensity-discharge molds, such as a 
metal halide lamp, using being proportional to the lamp discharge current. 

[0027] Drawing 5 (b) shows the 1st example of the lamp actuator 10. The lamp actuator 10 is lamp 
output section 10b. Ramp-control machine 10c which carries out adjustment control 10d of mode 
selection sections which choose the normal mode of brightness regularity of the control mode, and the 
proportion mode of proportion in a zoom ratio by the control command from a control section 18 Fixed 
electrical-potential-difference section 10e 1 0f of proportion computing elements which calculate the 
output proportional to a zoom ratio It is constituted. At normal mode, it is 10d of mode selectors. Lamp 
output section 10b It is fixed electrical-potential-difference section 10e as an input. In order to choose, 
it is lamp output section 10b. An actuation output serves as a fixed value regardless of a zoom ratio. On 
the other hand in proportion mode, it is lamp output section 10b. It is 10f of proportion computing 
elements as an input. In order to choose, it is lamp output section 10b. An output serves as a value 
proportional to a zoom ratio. 

[0028] (**) and (Ha) show the 2nd and 3rd examples of a lamp actuator. 10f of proportion computing 
elements of said 1st example 10g of square computing elements which carry out the operation output of 
the square control voltage of zoom ratio data, 1 0h of fourth power computing elements which carry out 
the operation output of the fourth power control voltage of zoom ratio data It replaced. In the 2nd 
example, at the time of square mode, the output of the lamp output section 10 becomes twice [ square ] 
a zoom ratio, and the brightness on a screen does not change. In the 3rd example, at the time of the 
fourth power mode, the output of the lamp output section 10 doubles the fourth power of a zoom ratio, 
and the brightness on a screen becomes twice. 

[0029] (d) is 10d of proportion computing elements of said 1st example. Function memory 10j which is 
making the operation function and the parameter memorize Function computing-element 10i which 
carries out an operation output with the function which follows and is memorized by zoom ratio data and 
this function memory It replaced. The function of the arbitration suitable for the object and the display 
effectiveness of a presentation can be set up. 

[0030] In order to control to detect return and actual lamp luminescence brightness to drawing 3 , and 
to become predetermined brightness again brightness detector 10k which detects the brightness of a 
lamp to the lamp actuator 10, such as a photodiode and photograph TORANJISL) A/D10m which 
changes into digital data the analog value which the brightness detector detected these data and the 
zoom ratio data from a zoom control section — a comparison operation — carrying out — difference — 
10n of comparison-operation machines which carry out the operation output of the value Additional 
installation was carried out. Brightness detector 10k It is changed into digital data by A/D, and the 
luminance signal of the detected analog is 10n of comparison-operation machines. It is inputted. 10n of 
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comparison-operation machines The comparison operation of this digital data and the zoom ratio data 
from the'zoom Control section 15 is carried out, and a differential signal is outputted. This differential 
signal is lamp output section 10b so that it may be inputted into the ramp-control section and said 
differential signal may turn to 0. It controls. The precision of the intensity control of a lamp improves by 
this additional installation. 
[0031] 

[Effect of the Invention] This invention is carried out from the content explained above, and does so the 
effectiveness described below. The brightness control mode by which a zoom ratio is controlled to a 
control unit and **** also controls the brightness of a projection image to arbitration was established, 
and the brightness control section controlled the brightness regulator to become the brightness 
proportional to the zoom ratio data from a zoom control section at the time of the brightness control 
mode. Furthermore/the mode selector made selectable the proportion computing-element output, the 
square computing-element output, the fourth power computing-element output, or the function 
computing-element output as a brightness controller input at the time of the brightness control mode. 
Furthermore, the contrast regulator was made controllable so that it might become the contrast 
proportional to the zoom ratio data from a zoom control section. 

[0032] Furthermore, the brightness control mode by which the rate of a zoom ratio is controlled to a 
control unit 1 7, and **** also controls the brightness of a projection image to arbitration was 
established, and the lamp actuator controlled the brightness of a lamp to become the lamp brightness 
proportional to the zoom ratio data from a zoom control section at the time of the brightness control 
mode. Furthermore, the mode selector made selectable the proportion computing-element output, the 
square computing-element output, the fourth power computing-element output, or the function 
computing-element output as a ramp-control machine input at the time of the brightness control mode. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section block diagram of the 1st example of the liquid crystal projector by 
this invention. 

[Drawing 2] It is the important section block diagram of the 2nd example of the liquid crystal projector 
by this invention. 

[Drawing 3] It is the important section block diagram of the 3rd example of the liquid crystal projector 
by this invention. 

[Drawing 4] It is the important section block diagram of the various brightness control sections by this 
invention. 

[Drawing 5] It is the important section block diagram of the various lamp actuators by this invention. 



[Description of Notations] 

1 Input RGB Cdde 

2 Y-C Separation Section 

3 Matrix Circuit 

4 SW 

5 Contrast Regulator 

5a Contrast control section 
5b Level detecting element 
5c Amendment operation part 

6 Brightness Regulator 

7 Brightness Control Section 
7a Brightness controller 

7b, 10d Mode selector 

7c, 10e Fixed electrical-potential-difference section 

7d ? 1 0f Proportion computing element 

7e, 10g Square computing element 

7f, 10h Fourth power computing element 

7g, 1 0i Function computing element 

7h, 1 0j Function memory 

8 Converter 

9 Actuator 

10 Lamp Actuator 

10a Ramp-control section 
10b Lamp output section 
10c Ramp-control machine 
10k Brightness detector 
10m A/D 

10n Comparison-operation machine 

1 1 Condensing Optical Department 

12 Condensing Optical Department 

13 LCD 

14 Incident Light Faculty 

1 5 Zoom Control Section 
15a Zoom detector 

1 6 Zoom Actuator 

1 7 Control Unit 

18 Control Section 

19 System Memory 

20 Screen 



[Translation done.] 
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X-A«W««t»3©X-AJtx-^tSJt»»[3ib.- S 

[0016] 



(5) 

x— A«»fs«fco©x-Aitx-^cjt«ibfc^5 

7-y h^x©jffli§§A^tLT, itmmwsmti. -*« 
ss§(H^> ras«ns§dift, fcb<«, n$cgt*&£H£ 

£S#?T£o X-A«»»«t0©X-Ait'r- 
[0 0 17] ^ e>lC. flMNSfc:, X-AJt*»Tt>lftl* 

«fc 0 ©X- A Jtx- * C tfcffil L fz 5 > x»s t a a J: 

3. 7>y©)«S2:Sij^-r?)o sec. nmmm*-)* 
««jnc»a*. -*?«»§stb^. rasaoram*. *>l 

[0018] 

20 mm&n Bitt#f69ii;:«fc**»:/a5?x*$'©jBi 
IE bj t c «t ^ « ii •/ n v x £ * © ib 3 <d & mm © s ^ □ 

tcfl# fc»isn. vhu-7i/xiHi?§. 

3T"RGB©*7-ft-^^^$n-5„ n>t°zL — 
so Zfr^<D\t>RG&mm tt9BB«WS*5— xUffS^ 
tliSW (X-f-vxlHlSS) 4TlKA^J^ft5. SWA 

« iftffiaft: ^ -7 h u -7 ^xif-f x u>r a^jc^fi^iE 

LT, LCD 1 3 {CTOffi^T^., ftl^nyii?^ 
40 *3fi*ffiMt5. /*;PA7^ H7>7fc£©fc»£3fc 

81 1 J;D©7¥:ti«7tU'>X*5«fc^7.7 p U ^^-f«t<i:© 

S:©LCD©tfBg|5<t DAWTS. LCD13T(4feffi 
CLCD©3tt#«llt«kO**WI*n, HUffiSI5J;"9^fe 
7t«liLTtBW$n4o J±i*f$nfc7 l fill«X-AU>X 

[0 0 19] a«*3t*«l 4©X-Al^>Xtt, X-A 



$5 K)¥ 1 1-69264 



(6) 

9 

fetCc};0> ttjftMfi* X-AJtPBfct'tffrtona. X 
-AJtWlEtt. IftfPWl 7«tOO^U-^»fPA*f' 

.*>b<tty'>>o«ai(ffi^*wr. x-A«»«i5tt 

KfHW*&<frfi:«tJS, BfJ6©X-AJfcifc*J:3, fMff 

[0020] vAy*%w\zmt>%mu$!>ftv>wiwzm.rt 

-So fflflfffil 8fi. ^v-T^A^U 1 9F^{ryD^ 
7AAiSnil^, X-AJtfcaEATfc:/^ 

iBI»«l 8»4^5-f h*^«l»W7JC»U. X-A 
it\ZitmLT7?-< F 3 fflflHt^S Hi 

-To h*7.$iJffllgB7«. KM«Ut<frSStt*i. 

AffeffiBBl 5 .fcOCX-AJtT*— *fcJ*«UT:/5-f h 

LCD 1 3*®««J:D«itan*3fc*ttX-Atfcl;: 

jt«L.-c*j*-r*. c©^*, 7^j->±o^7-fh 
»«7©ffl«nMs»u — jeicft&ns. y^-rh^x 

©jg££ l/2@S©Ttf/t©te, h*7.$ffi© 

[0 0 2 1 ] 04 (>f ) tJ^^-f b*7.$fflgB©ffSl © 
mMM**-?. 7~7-1 h^X$'Jffl^7li7'7-r h*7.iH 

- F£:/5-f h^T.— 5£©/— t;^— F£X— AJtiC 30 
It&kDltm^- F t&M'fflffil 8ctD©$!lPJi^^J:D 
SWr-S^-Ha^Tbi:, H?£ttl±a$7C<i, X-AJt 

* X <Mf9«7a © A 73 t L T @5e*J£SB7c £ SiRf S & 
». h*^W8»U*0^7-f h*XttX-AJt 

£tt*t|JMfiK-£©M£&*. -^Jfcfcl^-FTtt. 7 
h**ffl»»7a©Afc£l«TJfc««JM&7d*:S&-r 

s&a, F^xHSEStua©:/^ h^xttx- 

AtfcfctfcfllL'fcffifcfc*. X-AJt**2fgf£fc5£, ^ to 

±©^7-f i/2tefcfiTr5rt«. ^7 

h^7.^1/4fgCffiTT-5©flJt^, ;U-h2fS 

[0 0 2 2] (P) > (A) h*Xf)SJ 

fftf©%2, *3ckZ>\ H3©^Jg^J$r^f . MfBfS 1 © 

n*«i©jfc««jMi7d£, x-L.it^-tKD-mmmm 

ffi**3¥a*-r*^**JI«7e, X-AJtx- 



70 

SE»ai*©^-f h^^ax-Ajt©— sftao, * 

Tiirast-w, 75-r h^xHSES&ma©:/^ h 
*xttX-Aifc©ia£ffiHcfc?K 7,i7 , J->±©^'7^ 

.fc, J£*:X-AI*r©X£ U-Xh©:/^ h*X£-3£ 

[0 0 2 3] (-) ttffiCSS 1 ©HJ6«©JfcflliSi*»7b 
* U 7h£#H. X-AJfcx-* fcRHSc*^ U fcffi«$ 

nx «r> s m&tsisl a 77 -r a Mfc^ff S7gt b * 

fc. 7Ui?>x-$'3>©BW*<fctf*3y»Sfc:^ofc 
ffiK©WR&KJtT?S4. 

[0 0 2 4] @2fcM*T\ Wiv&oyJ 1 ?^ h^Xf&flWB 
ISSiHifiUST?. □>h^Xh!Sgg§6(C3>h7 
*hlH»«5a£iIiiDR1Ib&. a> h7XhftW*5a 

;u^tBSi5b©*s;tt. jaMw^^^^^aj-r-s^a 
[0025] — ttfcfta^n^x^^fcffluensx— 

K*-*©«ftiHf*:WIW&*iB©ON/OFF 

f&HSftftoT^S. £©&, X— AU>X©X— AtfcSr 
IE?ttC^»-r*^t^SlSi^a. X-A^{±iisl5a 

«, x-Au>x©^e«»tr*£*ai-r«B«-T?iaw- 

fc. X-Alftffl»15J:0©ai*7 f -^«, X-A«IW« 
1 SOX-AJtx— ^tLTm*sn*. x-A«m* 
15a tt, X-AU>X©«»«*©«JSk:M*SbT, X 

— a u>x©x-AH««»»fc £©®iE*£ift art-* 

@te^ai§5. t>b<tt, X— AU>X©X-AW»->* 

y h ft ^©ifi[*»ii**«m-r6itt*ttm»ft 

[0 0 2 6] K3tt?^r B 7 P Ovx^^©^3©*ig^J* 

?>7°i i<DM&&m&7>7°mm&i oT-rn'M-rsz: 
7>zf<omsat, ?>7°i&mnmizitm-r%z.£&mRi 

LT, Xd7 U->±©^5-f h^7,©SJ^|gT*fe© 
[0 0 2 7] El 5 (-f) (S^V^IKftljHBl 0 ©* 1 ©H 

^x— ^©y - v^^e- h tx—Aitizitm^itm^— 
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11 

SiRgBlOd t. @j£*l£SB10e <b, X-AJtKJtWLfc; 

UTJtWiSEWSlOf 5>:/ma«10b 
© ffl 7j « X - A Jt K it 00 L fc <I t & -5 . 

[0 0 2 8] (P) . *5<fctf, (A) tt, 7>yffi«)^ 
0DI2, 43«fctf, JB3©2U!S0y&jjVr. titt££ 1 ©^gffli 
W©J*0y8MM§lOf X-Attx-^©— *iW»«flE 

?<Dmmm'fflw.j±%:m»tiij]-tz>wmwiwm\oh 

S2©HSE^J-eii-^^E-h'B#, ^>^tti*^ 
10©ffl*ttX-AJt©r:*ttfc:fc?>, *£>J->±©:/ 

Hr. 5>yffi*a510©ai*ttX-AJt©E3*ffiffcft:»3, 

[0 0 2 9] (-) ttMIBfl 1 ©2&fl50J©ifc0H**BlO 

^'JlOj X-AJt^-^tttBHS^UKB 

[0 0 3 0] Si£> 0 3KMO. HIB©5>7 r »3tt»fll 

iEKaiotc. ^>7 f ©»s^m-r^7* h^w^-- 
asg©^ttiUfc7^-p^ffl^T : 'f v^;i/x-^(c^m-r 

4A/D101 K7 f -*iX-AlH»«J:0©X-A 

t p y ©»&fi#a a /d Tfy ^ * ic £ 
ia; JtRtt*810n fcAfcSh*. JttHgJfSslOn tt. 
iry^^T-i'tX-ASMl 5 J: 0 ©X-Aitx 

[0 0 3 1 ] 

mr^Mmmo^y-( h*7.*&mzw®-fz>'?.y-i 

-f h^XSW^E-FI*, X— Att»fBJ:D©X— AJtx 
-^fcitflll/fc:/^ h*X£fc*<fc3, -Jv-i F*X 

Xfliffli§A*i<!:UT, :/5>f h^XflflfHE-HRrfctt. 
JfcfcUfcJMSHiA. -*«3f8SHi*. najRSSJMSffl*. t> 



(7) 

-AfOTDSBJ: 0 ©X-AJtx-^KJfcWLfcs > H 77 

[0 0 3 2] Set. J*flsffl7K. X-AJt*S*T 

-FSRtt, 5 WSfHW^-bm X- 

AWflH»«tOOX-AJt7 i -^lcJt«Ufc7>^»fllt 

[0iB©fB¥)&ttW] 

[01] *%mz&&mwn7uvx.>7 5><Dmi<n'£Mm 

[0 2] *^B^tcj:«,MB B B XP^xi7^©m2©^M0iJ 

[0 3] *%m\z&%mMk7ui/zL2 9<DW,3<n'imm 
[04] *%mz&z>&m-7y^ b*xiw»ffi©gffi:7 

20 P>y£0T&3„ 

[0 5] **WK«k5#a5>:/K»S©5ffl5:/Dy* 
[«re©R9i] 
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